Calcium and catecholamines: relevance to cardiomyopathies and significance in therapeutic strategies.
There are marked differences between human cardiomyopathies, especially of the hypertrophic variety, and animal models. There is no simple way in which a hyperadrenergic state can explain the contractile abnormalities, although additional effects of calcium overload or marked hypertrophy come somewhat closer to linking animal and human diseases. One of the best links between excess catecholamine stimulation and myocardial damage lies in the enhanced sarcolemmal permeability which is mediated by beta-adrenergic stimulation and calcium ions in an isolated rat heart model. The therapeutic success of beta-adrenergic blockade and especially calcium antagonists in no way provide firm evidence for a hyperadrenergic state nor for intracellular calcium overload. In human hypertrophic cardiomyopathy, these agents may be acting merely by enlarging cavity size. In dilated cardiomyopathy, the use of beta-adrenergic blockers is still highly controversial and calcium antagonists are not well tested. It is the lack of appropriate models for both hypertrophic cardiomyopathy and dilated cardiomyopathy which is holding up research in this important area.